Ovothiols as free-radical scavengers and the mechanism of ovothiol-promoted NAD(P)H-O2 oxidoreductase activity.
Racemic ovothiol A [(+/-)-1a] and the ovothiol model compound 1,5-dimethyl-4-mercaptoimidazole (DMI, 2) were found to scavange the free radicals Fremy's salt (4) and Banfield' radical (5) much more rapidly than did the thiol antioxidant glutathione. Ovothiol A also scavenges the tyrosyl radical, with efficiency comparable to that of ascorbic acid and the tocopherol analogue trolox (3). The ovothiol model compound DMI was found to scavenge superoxide with a rate constant comparable to that of the reaction between superoxide and glutathione. These results suggest both a free-radical scavenging role for the ovothiols and a mechanism by which the ovothiols confer NAD(P)H-O2 oxidoreductase activity upon the enzyme ovoperoxidase. Investigation of this mechanism implicates the ovothiol thiyl radical and the NAD radical as key intermediates. The ovothiyl radical appears to be unreactive toward oxygen but highly reactive toward NADH. An estimate of the one-electron oxidation potential of the ovothiol anion is presented. The physical basis for the stability of the ovothiol free radical is discussed.